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Abstract 
This paper proposes to measure the space usage for teaching and learning space in Universiti Teknologi Malaysia 
(UTM). The objective of this paper is to measure the space performance for UTM. The data was collected through 
interview and questionnaire. This research is analysed by using both qualitative and quantitative technique. Results 
from analysis show that utilisation rate for faculties in UTM vary from 11.27% to 52.70%.  
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1. Introduction 
One of the scope of facilities management (FM) is concerning with the ability to suggest renovations 
and alterations to the space that may improve it; change its use, and/or change its assignment criteria. 
Understanding that, managing the workplace, workspaces, or also known as workstations is among the 
importance elements in the FM (Keith Alexander, 1996; K. Alexander, Atkin, Brochner, & Haugen, 
2004; Kelley, 1987; McGregor & Then, 1999; Teicholz, 2001). In any institution of higher education 
(HEI), space within its organisation is the most expensive assets owned. Universities should be efficient 
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in order to function in a fashion which creates the best use of their resources (Amaratunga, 2000; 
Pursglove & Simpson, 2007; Rogers, 2002). Many HEIs are facing common space management problem 
such as low utilisation rate for teaching space and usage of space mismatch with its design. 
1.1 Space Management 
Rogers (2002) in her report indicated that albeit the decade of thoughtfulness being highlighted to 
space management in HEIs, progress towards cultivating the efficiency of their holdings has been slow. 
She further added that space management practice is variables and there has remained slight advancement 
in fostering awareness of the space costs and the possible for savings from improved space management. 
One of the criteria in measuring the space performance is through using space utilisation. 
Space utilisation is a measure of whether and how space is being used. The utilisation rate is a 
function of a frequency rate and occupancy rate. The frequency rate measures the proportion of time that 
space is used as compared to its availability, and the occupancy rate measures how full the space is 
compared to its capacity.  
Early researchers find that researching in this area was quite difficult as due to the lack of research in 
this area. The scarcity of previous literature is balance by excessive of technical reports throughout the 
world.  Most of the references are from the technical reports and internal or national guidelines in other 
countries such as United State of America (USA), United Kingdom (UK), Australia and Malaysia 
(Downie, 2005; Ahmadfauzi, 2005).  
Space Management Group (SMG, 2006) reports the origin of this survey was the University of Iowa 
(UOI). UOI has conducted space utilisation survey as early as 1916 yet there is no record found how they 
do that. In the same guideline, UK has states as the second country applied this survey for their space 
management in higher education institutions (HEIs). To date, Russell and Doi is considered the oldest 
researchers on space utilisation, having a research paper dated 1957 entitle Manual for Studies of Space 
Utilisation in Colleges and Universities (Russell & Doi, 1957).  
UK has applied this survey since 1960 and in year of 1996, National Audit Office (NAO) succeeds in 
producing early guideline to perform space utilisation survey for their public HEIs (HEFCW, 2002; SMG, 
2006). Although there are guidelines to conduct the survey, but the institutions has been given enough 
autonomy to conduct the survey as they could. Subsequently, throughout years the difference approaches 
has been employed by HEIs. Some HEIs use timetabling method for their survey and others through 
inspections. Although there are differences, they try to achieve the same goal; to improve their space 
management process. The target is crystal clear; to utilise space and sustain the resources.  
In Malaysia, early research recorded is by Ahmadfauzi (2005). He has conducted space usage survey 
for 154 labs among six Malaysia’s HEIs, however the survey only looks into frequency rate. Two years 
later, Office of Assets and Development, Universiti Teknologi Malaysia (OAD, UTM Johor Bahru), has 
conduct similar survey (Shahabudin Abdullah et al., 2012; Shahabudin Abdullah, Hishamuddin Mohd. 
Ali, & Buang Alias, 2010). This survey focuses on teaching and learning (T&L) rooms for entire UTM 
Johor Bahru campus.  
1.2 Objective of the Study 
The main objective of this research is to investigate the performance of space based on capacity. This 
research will address on academic space only.  
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2. Methodology 
Based on literature, space utilisation survey can be conducted through survey form, planned classroom 
timetabling, direct surveys, and data acquisition from the registrar office (Downie, 2005; SCHEV, 2004; 
SMG, 2006). Literature also records and suggests that HEIs staffs, cleaning staffs, consultants, researches 
and students conducted the survey. To analyse the data, a standard formula found to be applied in USA, 
UK, Australia and also in Malaysia (SCHEV, 2004; Shahabudin Abdullah et al., 2012; SMG, 2006; 
TEFMA, 2009). The formula can be simplified as UFO (Shahabudin Abdullah et al., 2012).  
2.1 UFO Space Utilisation Survey 
It is learned that several methods can be applied to achieve the utilisation rate. However, the basic of 
that rate is from UFO. U signifying the utilisation rate which come from the result of frequency (F) rate 
time occupancy (O) rate. In USA, State Council Higher Education of Virginia (SCHEV, 2004) reports 
HEIs in Virginia State; their HEIs must present their utilisation rate or frequency rate as indicator and 
evidence to apply for new space in capital budget planning. If they failed to show their space being fully 
utilised or over crowded, no budget approve for the new spaces. A difference scenario happen in UK, 
which is the low rate of space utilisation in HEIs, will cause them to pay some penalties (National Audit 
Office (NAO), 1996). A clear understanding of UFO can be gained by through Table 1 below. 
 
Table 1: Space Utilisation Rate Formula 
 
 
 
 
 
 
 
Source: Shahabudin Abdullah et al., (2012) 
 
For this research, allocation number of hours available during week is capped at 38 hours. This 
calculation is based on the space usage from Monday to Friday starting at 8.00 a.m. and finished at 5.00 
p.m. in the evening. However for Friday, the total hours is reduced to 6 hours to furnish flexibility for 
Friday prayer.  
2.2 Data Acquisition and Analysis 
To achieve the objective, T&L room’s timetable and list of total student number per subject were 
collected. The data were gathered from faculties/department in UTM for the semester 2, 2008/2009 
Session. It comprises the lecture halls, lecture rooms, tutorial rooms, computer labs, studios, and 
workshops usage timetable. To determine the trend of space usage (UFO), MS Excel was used for data 
entry and SPSS software to analyse the data. Table 2 give an example of calculating UFO for a room with 
the capacity of 60 persons per hour. From the table, out of the possible 38 hours meeting per week, the 
room only being used for 23 hours per week.  Given that information, we can derive the frequency rate by 
using the formula as in table 1 (F = 23/38 x 100 = 60.53%). Based on table 1, we can also derive the 
occupancy rate and utilisation as well. From this example the occupancy rate is 46.58% (O = 1062 / (60 x 
38) x 100). The utilisation rate is 28.19% (60.53% x 46.58% / 100).  
Space Utilisation Rate (U) = 100
Frequency Rate (%) x Occupancy Rate (%)
Frequency rate (F) = ( Hours allocated during week
Number of hours used during week
) x 100
Occupancy Rate (O) = ( Room capacity during week
Total student numbers during week
) x 100
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Table 2: An Example of UFO Calculation 
 
In order to get the utilisation, frequency, and occupancy rates (UFO Rates) for all 150 lectures rooms, 
the calculation for the whole rooms is carried out. After that, the calculation is based on each faculty and 
for UTM.  
3. Result And Discussion 
This section will discuss the result and research findings. The discussion will be based on the 
objectives it seeks to resolve. As mention earlier, the main objective for this research is to investigate the 
performance of space based on space type and capacity. This research limits to the teaching and learning 
(T&L) rooms only. The data for this research is gathered for semester 2, academic session 2008/2009. 
3.1 Space Utilisation Based on Lecture Room 
Overall utilisation rate for UTM lecture room is at 23.83%. This rate can be considered low as to 
compared with Australia and United State. For Australia, targeted utilisation rate for classroom is 
56.25%, by considering the targeted rate for frequency and occupancy at 75% each (TEFMA, 2009). 
While for United State, the targeted utilisation rate is different for each state. For universities in Virginia 
State, the targeted utilisation rate is 36%, considering the targeted frequency and occupancy of 60% 
(SCHEV, 2004). However for United Kingdom, National Audit Office (NAO), in 1996 has divided the 
utilisation rate into three different scores. These scores are poor, fair and good. The utilisation of 25% and 
less is considered poor, while 25% - 35%, is considered as fair. To be consider as good, the rate must be 
36% and above (SMG, 2006). Comparing the result of utilisation, frequency, and occupancy rates in table 
3 with US, UK, and Australia, it seem that few of the faculties exceeding US and UK, and none achieving 
Australia standards. Based on table 3, about five (5) faculties can be considered as achieving fair 
utilisation rate and two (2) at good space usage based on utilisation rate. The faculties with meet fair 
utilisation are Fac. C, 25.71%, Fac. E, 26.66%, Fac. F 25.20%, Fac. G, 33.35% and Fac. K, 35.86%. 
Faculties A and J are the faculties that exceed good utilisation rate at 39.30% and 52.70% respectively. 
This might be due to the small number of rooms as they only have six (6) and nine (9) rooms respectively.  
Based on frequency rate, UTM has achieved the targeted rate of 60% based on UK and US standards. 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00
Monday 1 (55) 2 (55) 3 (33) 4 (33) 5 6 7 (58) 8 (58)
Tuesday 9 10 (36) 11 (36) 12 (42) 13 (42) 14 (55) 15 (55) 16
Wednesday 17 (38) 18 (38) 19 (38) 20 (38) 21 22 23 24
Thursday 25 (55) 26 (55) 26 (58) 28 (58) 29 30 31 32
Friday 33 (42) 34 (42) 35 (42) 36 37 38
Time / Day
Room Capacity: 60 Hours Used: 23 Total Students: 1062
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However the utilisation rate is still poor due to the occupancy rate of only 35.19%. The highest room 
usage is for Faculty J, at 52.70% for all nine (9) rooms. 
 
Table 3: UFO Results for Faculties in Universiti Teknologi Malaysia (UTM) – Lecture Rooms 
 
Table 3 also show that for frequency rate, only two (2) faculties below targeted figure, which are 
Faculty B and L having frequency at 45.53% and 55.98% respectively. While for occupancy rate, all are 
below the targeted rate of 60%. Lecture rooms consist of 150 rooms and this figure is about 58.59% of all 
rooms of 256 in UTM. In order to increase the space performance, room capacity need to be addressed 
properly. 
3.2 Space Utilisation and Room Capacity 
Based on table 4, the result shows that the utilisation rate for room capacity of 90 shows the highest 
utilisation score of 28.82%, followed by utilisation rate for room capacity of 60 shows the score of 
28.06%. Due the number of rooms for room capacity of 60 is 47 out of 150 for overall lecture room for 
UTM, it is crucial to study the space with room capacity of 60 extensively. 
Table 4: UFO Based on Room Capacity 
 
 
4. Conclusion 
Managing teaching and learning space for higher education institute require facilities manager to 
address students’ usage of academic space. Apart from the usage they also need to look at the occupancy 
rate as well. As mention in the introduction, one of the measurements of any facilities is through 
productivity. Space productivity can be measured through space utilisation. Based on the result and 
discussion, an overall space utilisation for UTM is at 22.85%. In order to increase the score, the problems 
Faculty No. of 
Rooms
Frequency Meeting 
Time
Occupancy Capacity Utilisation 
Rate
Frequency 
Rate
Occupancy 
Rate
Fac. A 6 183 228 11165 22800 39.30% 80.26% 48.97%
Fac. B 10 173 380 7184 20900 15.65% 45.53% 34.37%
Fac. C 3 81 114 2956 8170 25.71% 71.05% 36.18%
Fac. D 22 532 836 23219 69540 21.25% 63.64% 33.39%
Fac. E 21 568 798 25052 66880 26.66% 71.18% 37.46%
Fac. F 16 455 608 19191 57000 25.20% 74.84% 33.67%
Fac. G 12 368 456 14605 35340 33.35% 80.70% 41.33%
Fac. H 13 309 494 12178 34960 21.79% 62.55% 34.83%
Fac. I 17 311 646 12365 52820 11.27% 48.14% 23.41%
Fac. J 9 328 342 14824 26980 52.70% 95.91% 54.94%
Fac. K 10 317 380 12578 29260 35.86% 83.42% 42.99%
Fac. L 11 234 418 9370 43320 12.11% 55.98% 21.63%
UTM 150 3859 5700 164687 467970 23.83% 67.70% 35.19%
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with occupancy and space capacity need to be addressed properly. One way to address this is by looking 
at implementing outcome-based education (OBE) into the curriculum. To do so, the arrangement of 
classroom need to be accessed, as now it is more lecturers oriented rather than student oriented. 
As a conclusion, existing space resources must be utilised. The utilisation must also address new ways 
of teaching and learning mode in highers education institutes. It is recommend that further research in that 
area need to be addressed straightaway. 
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